Patients at the center of care is often the stated focus of clinicians and healthcare services. The quality and safety movement has shown that effective organization of care is needed, in addition to professional skills. This movement has provided professionals and others with methods to improve both organization and practice for patients. These methods include measurement to give those carrying out improvement feedback about the effects of their changes. New types of measures that enable patients to report treatment outcomes can now be use in quality improvement and quality reporting to bring a renewed focus on making care more patient-centered. Although used for some time in research, these measures are relatively new tools for quality improvement and not all research measures are suitable for everyday feedback or improvement projects. The purpose of the paper is to provide an introduction to the use and value of patient-reported outcome measures in quality improvement and to give practical guidance and resources for using PROMs for quality improvement. It draws on the authors' experiences using patient reported outcomes measures for quality research and improvement and their workshop at the 2016 Tokyo ISQUA conference, as well as on reviews and guidance documents about the use of PROMs. It does not provide a comprehensive and systematic review of research, but an overview and introduction to PROMs for quality improvement.
Introduction
The use of patient-reported outcome measures (PROMs) for assessing and improving quality is relatively recent [1, 2] . Patient satisfaction measures have been used in many countries for these purposes, often referred to as patient-reported experience measures [3] . These ask the patient questions about their experience of the process of care (e.g. how often did nurses explain things in a way you could understand?) but not about outcomes that are important to patients health and functioning.
PROMs measure patients' views of their symptoms, their functional status and their health-related quality of life [1] . Originally, researchers developed PROMs because clinical outcome measures, such as blood pressure and HbA1c, did not capture some outcomes important to patients, such as aspects of physical and mental health, vitality and well-being [4] . By asking patient's views about these items before and after receiving the service we can assess whether any improvement changes made to the service have helped to improve outcomes, as perceived by the patient, 'so long as the assessment design allows us to assess whether these outcome changes are due to the improvement changes and not due to something else. ' This paper gives an introduction to the use and value of PROMs for quality improvers for clinical management of individual patients and for groups of patients from aggregating data about outcomes for individuals. It shows how PROMs can contribute to improvements to develop person-centered care, and presents some of the resources that we have found useful for these practical purposes. The paper draws on a workshop for improvement practitioners and quality researchers held at the 2017 ISQUA Annual Meeting in Tokyo, as well as on reviews and guidance documents about the use of PROMs.
Types of PROMs and where to find one for your patients PROMs have been developed for patients with different conditions, or for patients cared for by different services. Their origin is from research into the outcomes most valued by patients [1]. They were developed because of a growing consensus that patient involvement in defining outcomes is essential to developing meaningful measures [5] [6] [7] . To select a PROM measure a key question for improvement practitioners is, 'do we need the detail in this measure-is it more of a research measure?' This is because some research measures collect data not needed for quality improvement, and the time and effort of the additional data collection may add an unnecessary burden for patients [8, 9] .
With regard the different types, there are generic PROMs, such as quality of life measures for assessing the effectiveness of a service in relieving symptoms or changing health status in ways that patients value, but there are also many PROMs for specific conditions. Many PROMs have now been developed that can be used for quality improvement. A useful resource is the PROMIS web site that provides PROMs for many patient groups and conditions along with guides for their use [10] . The following illustrates examples of PROMs and their uses to help set objectives for improvement and evaluate changes from the patients' perspective.
PROMs for screening
Some PROMs are used to screen for common health problems to ensure these are not overlooked. These can be used in quality improvement projects, for example to reduce the incidence of undiagnosed but treatable depression, which is a known quality problem in primary care. Examples are the PHQ-9 [11, 12] to screen for depression, the GAD-7 [13] to screen for anxiety. Another that can be used to address the quality problem of poor pain control is to use the Pain Visual Analog Scale to identify individuals experiencing substantial pain [14, 15] .
PROMs for formulating patient's goals
Understanding a patient's health goals is important for patientcentered care, especially for patients with multiple morbidities. Person-centered outcome measures (PCOMs) are one type of PROM which helps people to make explicit the personal outcomes they value for health-related goal achievement. In the UK, PCOMs are being used to enable children with chronic conditions to identify the outcomes most important to them, and later to record how effective their treatment has been for achieving these goals. In the USA, PCOMs are being used in functional restoration programs for helping people to cope with chronic pain [16] and in rehabilitation to provide 'goal attainment scaling' to enable patients to articulate their goals and to self-assess their progress, for example for low back pain interventions [17] .
Examples of PROMs use for adjusting treatment plans
In the UK, PROMs are being used to track and publically report outcomes for common surgical procedures. Examples are the Oxford Hip and Knee Scores [18] and the Aberdeen Varicose Vein Questionnaire [19] . For these three procedures and hernia repair surgery, the EQ-5D is also used as a generic tool to measure health outcomes [20] . In Sweden, patients with rheumatoid arthritis outcomes are tracked at each visit using the Health Assessment Questionnaire [21] and the EQ-5D. The results are reviewed with the patient to revise treatments and to plan lifestyle changes [22, 9] .
Conditions influencing the take-up of PROMs
We gave examples above of how PROMs can help to establish more patient-centered care and improve quality from the patients' perspective. However, successfully to select and introduce a PROM into routine service operations, certain conditions and planning are needed if the PROM data is to be used effectively to improve quality. In the following we describe what we have found to be the most important conditions. PROMs are only useful for improvement if they are part of a larger system and culture that is 'hungry' for systematic feedback from patients about their care experience and outcomes. In Fig. 1 , we have drawn on our experience to highlight factors that are likely to contribute to the systematic use of PROMs by patients and clinicians for improvement and research.
The top part of Fig. 1 shows the research base and national context factors to consider. Our list is the consensus view of the authors, based on our experience and draws on research into implementing quality improvement changes. Future research could use these as hypotheses to test about conditions necessary for successfully integrating PROMs into clinical practice and their use in quality improvement.
1. Patient involvement in the relevant published research study:
Were patients similar to those using your service fully involved in developing and testing the PROM? 2. Research testing evidence: Is the PROM measure proven to be valid, reliable, and precise for measuring what is important to patients? 3. Evidence of use in different services: Is there evidence that the PROM has been found to be used and useful in different services? 4. National factors: Are there national factors in play that promote or hinder take up in services including policy recommendations, regulation requirements, and payment tied to PROMs data? 5. The bottom of Fig. 1 shows local service and patient factors to consider in selecting and planning the use of a PROM. 6. Suitability for our patients: How much will our patients interpret the meaning of items in a similar way? How easy will it be for patients to complete the PROM using paper or a computer or a tablet? Enabling the take-up of PROMs to improve care in everyday clinical settings
In this section, we consider in more detail two important considerations for making the best use of a PROM for particular patients: patient engagement and clinician engagement [23] . We concentrate on using PROMs for planning and conducting quality improvement.
Engaging patients
To identify improvement priorities and to track the effectiveness of changes, a sufficient and representative number of patients need to complete a PROM. This means making it quick and easy for a variety of patients to complete a PROM, as well as making the data useful to patients, and pilot testing different methods [9] . Response rates less than 70-80% may introduce sampling bias when attempting to learn about a clinic population for benchmarking purposes. The method for collection needs to be chosen to maximize the response rate: these methods include a paper-based data collection tool, use of a tablet at the point of care, or use of a personal computer or smart phone. Asking patients to fill in a paper PROMs rating sheet is not the only way to enable patients to make a self-assessment. Digital health technologies are being used to make it easy to self-assess and to reduce the costs of data collection, but may be difficult for some patients to use: pilot testing for different types of patients is needed. Some systems provide patients with ways to track (either on their own over the internet, or together with their physician) how their PROM assessments have changed over time, and to consider how much their own self-care efforts may have impacted their scores over time [22, 24, 25] . If patients are asked to complete the PROM at different times, for example to track pain scores, then they are more likely to do so if they get some direct benefit from the feedback. For example, helping them to practice more effective self-management. More research and reports of practical experience are needed about how to enable all patients to self-assess using a PROMs instrument such as patients with cognitive impairment, learning difficulties, high anxiety, or patients who are experiencing acute or urgent health problems.
More generally, PROMs can be used to increase patient activation by integrating them with decision aids for shared decision making and for shared goal setting. Virtual communities of patients can use PROMs to demonstrate expected disease progression as well as comparative effectiveness of alternative treatments and thereby improve patient decision making.
Engaging clinicians
Successful engagement of patients requires engaged clinicians. One successful approach is the 'feed forward, feedback approach' [24] where patients are likely to 'feed forward' information as long as they receive feedback from, and ideally with, providers. Feedback can be in the form of automated reports, patient dashboards and report cards. A key practice change issue is that this requires clinicians to introduce PROMs into the patient-physician dialog, including shared decision making and shared goal setting. This may require a practice change program and it may be that not all physicians will want to, or be able to, adopt a more participatory style of practice.
In our experience, enthusiastic and respected clinicians are in the best position to lead the introduction of suitable PROMs. A 'champion' can initiate this effort at staff meetings and multidisciplinary clinical rounds, by using clinical case studies, which illustrate how PROMs improved the management of patients. Then a project implementation group that includes junior and senior clinicians can define the health conditions of focus, make an initial selection of suitable PROM tools, and consider an efficient process to include the measures in the clinic workflow. It is essential in the early stages of implementation to provide local evidence and examples of the successful use of PROMs by colleagues.
One of the most important ways to ease introduction is to develop the IT system and Electronic Health Record to include PROMs. PROM data can be useful for marketing and benchmarking purposes as well as for demonstrating the value for clinical leaders and frontline practitioners. PROM data collection provides valuable information that can be used for comparative effectiveness research (such as comparing open valve surgery vs. transcatheter aortic valve implantation) or for other purposes that support the needed incentive to implement PROMs. These points are well illustrated in the case example in the next section.
For further guidance on implementing PROMs, Table 1 presents illustrative examples and resources that we have found from our experience to be useful for various types of PROMs users, including new users, advanced practitioners and researchers.
Case example: uses of PROMs for quality improvement and for research
The following gives an illustration of one of the author's experience of an initiative to use PROMs in one hospital to improve quality, to enhance patient-centered care, and to promote research. It illustrates some of the factors to consider to introduce PROMs into routine clinical practice and the value to quality improvement and clinical practice of have such measures. It also shows that PROMs were viewed by senior managers as important to the broader strategic transition towards a new value-based payment system. The initiative aim was to include PROMs across all services, including full integration into both clinician and patient-facing IT platforms, as well as to population health dashboards. While implementing a new electronic medical record (Epic), Partners healthcare in the USA decided to systematically utilize the Epic PROMs tools across the organization, including the PROMIS global health assessment for all patients across all conditions [10, 26] .
The program was designed to track patients' outcomes over time with data collection points tailored to fit the nature of the condition. For the initial data collection effort, patients completed the health surveys on a tablet in the clinic. For follow-up data collection, patients were allowed to choose between a web portal or a telephone-based approach.
The PROMs questionnaires were developed to be useful for three groups: (i) patients-questions about what actually concerned patients about their medical conditions (developed using focus groups); (ii) clinicians-for clinicians to be able to use reports for clinical decision making and (iii) population health managers-to compare patient population health needs. The PROM tools included both a disease-specific component as well as a generic tool for measurement of functional status and health related quality of life.
To create a common language for patients and providers, a patient report card (or PROMs 'snapshot') was created from the patient's current response to the PROM and their historic responses. This report card summarized the different domains collected by the PROM (e.g. physical function, mental status, anxiety, shortness of breath, etc.), and gave the trends as well as a comparison to similar patients for each point in time. Actionable 'next steps to better health' were provided which translated the scores and changes across time into suggestions (such as advising the patient to contact the provider or encouraging them to 'keep up the good work').
The program started as a pilot test and was then 'scaled-up' to play an important part in the organizations transition to a valuebased payment systems, as well as to develop more patient-centered care and self-care capability. Initial results varied across the different sites, conditions and clinicians.
Conclusions
PROMs are founded on what empirical research with patients has found that patients want from their healthcare. They are developed with and for patients to assess their care and to set their health goals in relation to what they see as important to them. There are benefits for patients and personnel in clinical services selecting PROMs to use in routine care and for improvement programs. However implementation can be challenging, and support is needed and investment if PROMs are to be used effectively for these purposes. The good news is that there are more studies and reports that show how others have done so: we were only able to give an introduction to the growing literature on using PROMs in quality improvement [2, 22, 24, 25, 9] and a limited introduction to the large research literature on PROMs for research, some of which can be found in the resources and summaries referenced [27] [28] [29] .
One of the aims of the paper is to encourage quality improvement practitioners and others to contribute to knowledge about practical ways to use PROMs in quality improvement and developing person-centered care, and the costs and benefits of doing so. There are helpful resources that improvers can use to incorporate PROMs into everyday practice, but more research is needed into how services have successfully integrated PROMs to improve the quality and outcomes of care. PROMs can make significant contribution to quality improvement and will grow in importance as one way to respond to policies and payment systems which are emphasizing more patient-centered and higher value care.
